ramping up the DC current across the suspended graphene devices for each measured region separately in vacuum (2.0 10 -7 mbar) at a temperature of 4.2K. Our method is not fundamentally different from the standard one except that we push it to the limit in order to make graphene constrictions. While increasing the DC current through the devices the resistance of the device was monitored. At typical current densities of approximately 7
A/cm (about a current of 1.5 mA) the resistance starts increasing rapidly, indicating the combination of two effects: the increase in the graphene temperature (to T > 500 o C), followed by the shift of the charge neutrality point from a highly doped state (usually pdoped) towards zero gate voltage. The current density required to clean the graphene membranes varies from sample to sample and depends on the length and width of the graphene. We relate this to the fact that suspended graphene cools down via the metal contacts, the closer they are the higher the current density required to bring the charge neutrality point to zero (hence reach high enough temperature for desorbing polymer remains from the graphene surface). In For sample #1 ( Fig S2) the calculated value of conductance at k F = 70×10 6 /m according to its width (2.5 µm) is 110 2e 2 /h, while the measured value was ∼21 2e 2 /h.
The transmission of the channel is around 19% which corresponds to a mean free path of 190 nm in agreement with the mean free path extracted from the Einstein relation ( 8 Figure S6 . Observed QHE in sample #3.
In Figure S6 we show the QHE for Sample #3. The 2e 2 /h plateau is observed down to a magnetic field of 250 mT indicating high quality graphene. However, the position of the Dirac point at 2.5V and the non-well developed plateaus at 6, 10 and 14 e 2 /h indicate some inhomogeneity in the residual doping. Note that in this sample the 2e 2 /h plateau does not extend down to 0T in contrast to the sample discussed in the main text. In table 1 we show the resistance R max at the charge neutrality point after the annealing step. The highest resistance was obtained for the sample presented in the manuscript which showed quantized conductance as a result of formation of a constriction. We note that the position of the Dirac point for the device presented in the manuscript is found at 0.8V. This is much closer to 0V as compared to the devices #1-#4 and this points to the fact that there is a very small inhomogeneity due to residual doping.
In conclusion, the devices fabricated with the current annealing step show a mean free path of several hundred nanometers at high charge carrier density and even longer at lower density. The device described in the main text has the best transport properties of all investigated devices. We can exclude that the conductance quantization we measured at zero magnetic field B is a result of any remaining magnetization of the superconducting magnet for the following reasons:
1) The conductance quantization does not disappear when we scan the range -100mT to 100mT. From the symmetry between +B and -B we conclude that any remaining magnetization from the superconducting magnet (or other sources) is less than 1mT.
2) The conductance quantization at 4.2K persists when the sample is positioned 20 cm above the superconducting magnet (set to zero field).
3) At a temperature of approximately 12 K, at which the magnet is not in the superconducting state anymore, we still measure quantized conductance.
